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Proof of Eq. 4

Here we summarize the proof of Eq. 4 as derived in reference.22 With yi andyj denoting a pair of

the(q,p) phase space coordinates, the ensemble average of the function f(q,p) = yi
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Applying the integration by parts relationship
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for theyj coordinate to the expression on the right leads to
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In the first term on the right, the integration with respect toyj is replaced with evaluation at the

limits of integration of theyj coordinate. Clearly
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Moreover, if we assume that the Hamiltonian is such that it either vanishes at the limits ofyj, or

has the same value (possibly infinity) at the limits, then thefirst term on the right vanishes. This

assumption on the Hamiltonian holds for most cases, with theHamiltonian typically vanishing

whenyj is a configuration coordinate, and being positive infinity for momentum coordinates. With

this assumption
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Wheni 6= j, δi=j = 0 and the term on the right is zero. Wheni = j, δi=j = 1, and the integral term

is simplyhn
Z(T) from Eq. 2. Hence
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This establishes the equipartition relationship in Eq. 4.
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